Calculation of Faradaic efficiency from RRDE voltammetry
In order to calculate Faradaic efficiency, the collection efficiency of the ring electrode (Pt) needs to be determined. RRDE experiments were carried out using a glassy carbon disk-Pt ring RRDE electrode connected with BioLogic work station.
RRDE-Collection efficiency calculation:
In a typical Rotating Ring Disc Electrode (RRDE) collection efficiency experiment, the complete product generated at the disk electrode will not reach the ring electrode. The percentage of material which is collected at the ring electrode is often called the "collection efficiency" of the RRDE. One may empirically measure the collection efficiency of a specific RRDE before using it for any quantitative work. This is normally carried out using a welldefined electrochemical system such as the ferricyanide-ferrocyanide redox couple. This system can be used to measure stable collection efficiency at rates between 400 and 2000 rpm.
The ring collection efficiency was calculated to be 37% (or expressed as 0.37), as measured using a [Fe(CN) 6 ] 3-/4-redox couple. The disc electrode is swept from 0.6V to -0.2V vs.
Ag/AgCl and the ring potential is kept at 0.23V vs. Ag/AgCl. The collection efficiency (N CL ), calculated from the current response of K 3 Fe(CN) 6 (5 mM) in 0.1M KCl was found to be 0.37 ± 1%. Ar gas was purged into the electrochemical cell for 30 min before the experiment and remained the Ar flow throughout the experiment.
Faradaic efficiency calculation:
In order to calculate the faradaic efficiency, 10 μL of the ink solution containing 4mg/mL The faradaic efficiency calculated from the RRDE study (figure given below) is found to be 92%. Further, UV-Vis spectroscopy is used to confirm the transformation of leucomethylene blue to methylene blue due to the presence of oxygen. The UV Vis spectra of leuco-methylene blue solution after various times (black to violet) of oxygen purging are given in the figure S11. In the presence of oxygen (the gas coming out from our MEA setup)
there is decrease in intensity of peak corresponds to leuco-methylene blue (peak a) centred at (664 nm). This clearly confirms the production of oxygen gas from the water electrolyser set up. Figure S12 . HER activity of different types of materials used in this study. 
Ni 1 Co 2 ponge

